Introduction: Roux-en-Y Hepatico-jejunostomy is the standard technique of biliary reconstruction after excision of choledochal cyst. Here the author describes a new surgical technique of biliary reconstruction using native gall bladder as biliary conduit. New Surgical Technique: The choledochal cyst is excised as standard technique but gall bladder with its neck is kept in situ. The gall bladder neck is anastomosed with the common hepatic duct stump and gall bladder fundus is anastomosed with the antero-inferior wall of the first part of distal duodenum. Materials & Methods: Eleven patients with choledochal cyst have been operated with the new technique from July 2011 to December 2012 in the city of Dhaka, Bangladesh. Feeding was started from 3rd post-operative day and drain was removed by 7th day unless complicated and they were released from the hospital between 10 -15 days. Results: The ages of eleven patients were from 3 months to 11 years. There were 7 females and 4 males. Lump was felt in 3 patients and jaundice was present in 4 patients. Recurrent abdominal pain was present in all patients. They were diagnosed by ultrasonography and MRCP was done in 6 patients only. Prothrombin time was elevated by 10% & 15% in 2 patients. Average operation time was 2 hours and 10 minutes. A 9-year girl died suddenly and unexpectedly on the 5th post-operative day from severe convulsion of unknown origin. One child suffered from prolonged bile leakage and re-explored to repair anastomotic leak. Another patient had a collection near the anastomosis which resolved spontaneously. Discussion: Benefits of the new surgical technique are total absence of Roux-en-Y related intestinal complications. Possible disadvantages are discussed. It is anatomical and physiological. Small incision and less operation time are other benefits which need to be mentioned. Possible disadvantages are discussed.
Introduction
Roux-en-Y hepatico-porto-jejunostomy (RYHJ) is now a well-accepted biliary drainage procedure for benign biliary tract diseases such as choledochal cyst and biliary strictures [1] [2] [3] [4] [5] . It involves two anastomoses, namely jejunojejunostomy and hepatico-porto-jejunostomy with a long segment (40 cm) of defunctioning jejunum as the biliary conduit. The anastomoses are quite big and normal anatomy is distorted. Here, the author describes an alternate procedure of biliary drainage which is anatomically as well as physiologically smaller in size and technically simpler. The technique has been successfully applied in 11 children with choledochal cyst.
New Surgical Technique
The main difference between this new technique and the original Roux-en-Y hepatico-porto-jejunostomy (RYHJ) is the preservation of gall bladder, which has been used as the biliary conduit. The abdomen was explored by smaller upper right transverse incision mostly dividing the rectus only. The area of dissection was only the sub hepatic region. The choledochal cyst was excised in the classical way (Figure 1) . The important point in dissection is the isolation and preservation of the cystic artery. In one patient, the cystic artery was accidentally injured and ligated. But no adverse effect occurred since the gall bladder is well vascularized with alternate sources from the liver bed. The cystic duct was excised en-masse with the choledochal cyst at its junction with the neck of the gall bladder (Figure 2) . The gall bladder fundus and part of body is mobilized from the liver bed such that the fundal tip easily comes close to the duodenum without any tension. The biliary channels in the liver were cleared of all stones, debris or sludge. Then the gall bladder neck was brought near the remaining common hepatic duct for anastomosis. Any inequality was adjusted by opening the gall bladder neck longitudinally. Extra Care was taken not to twist the gall bladder neck. Interrupted water tight sutures with 6/0 polyglycolic acid (Vicryl) were applied in a single layer. The site for the anastomosis of the fundal tip with duodenum was selected on the antero-inferior wall of distal first part of the duodenum. This site was specifically selected for possible prevention of reflux and subsequent cholangitis. The size of the anastomosis was kept within 10 mm. The anastomosis was completed in two layers with interrupted stitches of 6/0 polyglycolic acid (Vicryl). The outer seromuscular stiches were taken little away from the margin such that the stoma invaginates a little into the duodenal lumen like a papilla to prevent possible reflux (Figure 3) . The excised choledochal cyst was sent for histological examination. The cystic duct stump was also examined separately in 4 patients. Any leakage was checked. The wound was closed by giving a drain in the subhepatic pouch.
Materials & Methods
This is a prospective study done in BSMMU (Bangabandhu Sheikh Mujib Medical University), DMCH (Dhaka Medical College Hospital) and private clinics in the City of Dhaka, Bangladesh during the period from July 2011 to December 2012. A total of 11 patients diagnosed as choledochal cyst were selected for the procedure. The procedure has been explained to the surgical team for a better assistance. Histological examination of the resected cyst specimen was done in all patients. Histology of the cystic duct stump was performed in 4 patients only. Oral feeding of liquids was given from the 3 rd post-operative day. The drain was kept usually for 7 days to observe for any leakage. If leakage is suspected the drainage tube was kept for prolonged period. Patients were discharged from the hospital between 10 -15 days after the surgery. They were followed up at 6th & 12th weeks after discharge from the hospital.
Results
A total of 11 patients with ages ranging from 3 months to 11 years were included in the study protocol. Seven patients were female and 4 were male. All the patients were diagnosed as choledochal cysts. Lumps were felt in 3 patients and jaundice was present in 4 patients. A variable degree of recurrent abdominal pain was present in all patients. All the patients were diagnosed by ultra-sonography. MRCP was done in 6 patients only. Early cirrhosis was found in only 3 patients. Small elevation of bilirubin level was seen in 4 patients. Prothrombin time was in-creased by 10% & 15% in 2 patients. Blood transfusion was not needed in any of the patients. The average operation time was 2 hour & 10 minutes. Uneventful recovery occurred in 8 patients. A 9-year-old girl was on smooth recovery until 5 th post-operative day midnight when she suffered severe convulsions and died within a short period. There were no abdominal signs and symptoms. The cause of death remains unexplained. One child suffered for prolonged biliary drainage and re-explored for anastomotic leakage at the site of porta hepatis and reconstructed again which resulted in an uneventful recovery. Another patient, a boy of 8 months old was recovering well until 7 th post-operative day when there was moderate abdominal distension with increase of drainage. Ultrasonography revealed a 3 cm × 2 cm area of cystic swelling (collection) near the anastomotic site. The drain was kept in situ. Food intake was stopped and patient was kept under close observation. Food intake was restarted after 6 days and the patient responded well with resolution of the problem. Ultrasonography revealed absorption of the collection with no further external drainage. Thereafter the drainage tube was taken off. Malignancy was not found in any of the patient. Histology of the cystic duct stump showed abundance of fibres, scattered muscles with normal lining epithelium in 4 patients. The longest follow up is 15 months, with shortest follow up of 4 months in the last patient. All the 10 patients are doing well. None of the patients has suffered from attacks of abdominal pain with fever suggesting cholangitis nor any ulcer symptoms in this short period of follow up.
Discussion
Roux-en-Y hepatico-porto-jejunostomy (RYHJ) is a standard and well-practiced procedure for obstructive benign/ malignant biliary tract disease worldwide. It involves a bigger incision, longer operation time, two bigger anastomoses with greater possibility of intestinal complications. A long intestinal conduit for biliary drainage is another aspect. The complications of the original procedure are anastomotic stricture, recurrent calculi, recurrent cholangitis, malformed or twisted loop, too long or too short proximal jejunum and adhesions of intestinal loops [1] [2] [3] [4] [5] [6] [7] .
The new technique uses native biliary channel for bile drainage instead of intestinal conduit. Gall bladder is not usually involved in the process of choledochal cyst formation. So gall bladder has been used as biliary conduit in place of Roux-en-Y Hepatico-jejunostomy. When the gall bladder was pulled down to anastomose with duodenum it more or less becomes an elongated tube with a little bigger caliber than normal CBD. It acts as a conduit for bile instead of a temporary reservoir of bile. But it is a biliary tract rather than intestinal tract as in Roux-en-Y hepatico-jejunostomy. In Roux-en-Y hepatico-jejunostomy the bile has to travel a long distance of 40 cm to come in contact with the food in the jejunum, whereas in present technique by traveling hardly a distance of 8 -10 cm, bile comes in contact with the food material in the duodenum like normal anatomy. Hence it is more physiological than Roux-en-Y anastomosis.
The advantages of the new technique are:  The new technique maintains a normal anatomy more than the Roux-en-Y Hepatico-jejunostomy.  A biliary conduit (gall bladder) has been used inplace of an intestinal conduit and hence more physiological.  Area of dissection is small (only sub-hepatic region) thus reducing the area of adhesion.  Primary incision is small.  Possibility of reflux is less as the cholecysto-duodenostomy size is small (<10 mm) and its placement is on the anterior wall of the duodenum.  Total operation time is less (130 min average) compared to Roux-en-Y hepaticojejunostomy (161 min to 5.1 hours) [2, 8] .  The possibility of gall stone formation is less as gall bladder works as a conduit with continuous flow of bile rather than a normal reservoir.  The new technique logically excludes intestinal complications that may occur from Roux-en-Hepaticojejunostomy. The complications are adhesive obstruction, twisting of jejunal loop, duodenal ulcer [1] [2] [3] [4] [5] [6] [7] . No significant disadvantage or complications has been observed in the new technique comparing to all other bilio-enteric anastomoses. However possibility of occuring complications or disadvatages in the new technique are discussed.  Anastomotic leakage: The anastomosis of dilated common hepatic duct and gall bladder neck is a weak one because of their thin walls specially GB neck. In the present technique it is suggested to give interrupted stiches with 3 -5 mm gap by 6 -0 polyglocolic acid (Vicryl) with round body needles. Importance of proper surgical technique in reducing complications in biliary reconstruction has been stressed by Satoshi et al. [9] . Gentle handling is very important. In the present series 2 patients presented with complication of bile leakage. Re-exploration and repair of the leak has been done successfully in one patient and leakage spontaneously stopped in another. Anastomotic leakage is a documented complication in bilio-enteric/ biliary duct-to-duct anastomosis [3, 7, [10] [11] [12] .  Anastomotic stricture: It is another common complication of biliary tract surgery [3, 10, [13] [14] [15] [16] [17] . In the present technique dilated hepatic duct is anastomosed with narrow gall bladder neck where it may be complicated by stricture. Even it happened it can be treated by a redo-cholecystostomy with wider part of gall bladder body or Roux-en-Y choledocho-jejunostomy.  Biliary fistula: An anastomotic leakage if not closed spontaneously or not repaired in time it will result in a biliary fistula. It is not a common complication. Biliary fistula as a complication is found in one report of Roux-en-Y Hepaticojejunostomy [3] .  Reflux and Recurrent cholangitis: It is a common complication in bilio-enteric/biliary duct-to-duct anastomosis [3, 5, 10, 13, 14, 17] . When the normal anatomy of protruding papilla and sphincter of Oddi at termination of CBD (Common Bile Duct) is replaced by simple anastomosis there is possibility of reflux of foods to cause cholangitis. A long isoperistaltic segment of jejunum (>40 cm) in Roux-en-Y anastomosis or an interposition of reconstructed valve is a good prevention for reflux. Even then there is reflux to cause cholangitis [2, 3, 5, 13, 14, 17] . But in choledochoduodenostomy no such mechanism works and hence incidence of reflux is more [14] . This high incidence of reflux is probably due to the fact that the short common hepatic duct is anastomosed directly with the superior surface of duodenum which has been pulled up making an angulation and easy way for reflux. Also to add that the anastomosis with duodenum is wide because of dilated common hepatic duct from obstructive effect of the choledochal cyst. In the present technique a small anastomosis with some degree of projecting stoma into the anterior wall of first part of duodenum is likely to minimise the incidence of reflux.  Gall stones: Gall stone is an uncommon complication [6, 13] which may occur in the present technique as because native gall bladder is preserved. But in the new technique, the possibility is less as the gall bladder has been used as a conduit where there is continous flow of bile instead of a normal reservoir.  Carcinoma of gall bladder: If cyst wall with the lining epithelium is retained (as in earlier days) either in partial excision or cystoduodenostomy there is good chance of carcinoma formation from the abnormal cyst epithelium. But in presnt technique the cyst has been completely removed. So chance of developing carcinoma from cyst remnant does not arise. But, as gall bladder is retained the possibility of developing carcinoma from it is always there like a normal gall bladder.
Conclusion
The new surgical technique is more anatomical and physiological than standard Roux-en-Y hepatico-jejunostomy. There was no significant disadvantage or complication within this short period of follow-up. However, a long term follow-up of patients is needed to look for future probable complications of stricture, recurrent cholangitis or any other untoward complications. Even such complications occur there is scope for a redo-surgery or a Roux-en-Y Hepaticojejunostomy. The technique can be employed not only for the treatment of choledochal cyst but also for the treatment of other causes of Common Bile Duct replacement.
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